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Htffi’fl tho Mh (ktuher* 


I liftvy tli0 tumor to stilmiif. fbo fallnwini^ Ammnl Export on iho 
csoiwlitioiumti «f f ito C,l. V. »fnjLfmtrow (IliHorvatory at V't‘/4if!ffi- 

patani llio |iair iHlt?, for lbt« infortttaiion fjf tlm Qmmmumd ol; 

Mailras awl far iw lim i.lovarmiirmt of Iii<iia, 


tliircl aiiiitial 
m toting Qt til# 
'doBoral Oomtiillitt# 


Tin? ’I’liiril Aimnal .Jifooting of fim Climmiil. 
Contiiiiifooof timfl* ¥, Jaggarirw ()hHt*rvairiry 
wan infill m Friilay, tlio llilli April, IHIIH, at 
r. M, 


Tim rnimilwrii promml worn 

W* '0. Iiorm%, 0*8.# Q^mirmmh 
F. F, Hiim, Kw|, 

Fiiiil# Fwi./M.A.# F.E.i., ferdatf. 

1*im miiiiitiftra of tliii C.biiftini,lk« »ita|MKfloil llio obHifrvatoty, anti 
foiiioi'Tl ill «al;iafiii!tof|r ermflitiiiii aiai iiMlritmorila itll in gowl ordor ; 
ttiitl worn ptfttllj' nttli^ftinl wEli tlici I'lrogroftH iiiatlts tinring ilio 

Tim ntimiloH of tlio lant mooting worn reatl and iKmlirmod. 


Tim stiitemiiijt of ii.<:onniit.a for tini |oar 18117 wan msfimiinal awl 


Tim Aaittinoinor's ro|mrt on tlm worbittg of tlm oifftoimaiory for 
tlni yoar 1807 was fciikiin a« road and ortkiimd to lio ^mbli^^lJ«d in tlm 
Atitnittiaf.ration lio|iori»i 
I 
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Reaa a letter from the Astronomer stating that the period of 
years for which he had been appointed had expired, and askiiiK 


Id* roe 
an 


increase of pay. 

Order:— The Committee recognino the excellent work 
Mr. Bion and sanction an increase of pay from lis. to its. 


dtOM' 1*.? 

40 l'h -with 


effect from 1st May. 

The Secretary stated that as the telegraph lino to the time 
completed and wonld shortly be used in signalling tho tiiuo 
gunner, the present arrangement of paying him a monthly pay td * 
and a reward of Re. 1 on every occasion tho giin was correct Kii*»iild iw 
discontinued. He suggested a monthly payment of Rs. 32 %^:ill* 
understanding that a line of annas 8 would bo levied whonovor t3i« i*rrnr 
of the gun amounted to as much as 5 seconds. 

Order: — Proposed arrangement approved. 

The estimate of receipts and expenditixro for the year 
drawn up and passed. 

The Secretary was asked to prepare the Administration Repoi't for 
3897, as in previous years. 

Read notification by the Government of India, R, and A- I> 4 ?|»ar 
ment, dated 2nd April, 1898, altering the rules for tlio managnmcKil i»f 
the observatory, for the purpose of providing for tlio appointmcinfc tif 
additional member’s of the Committeo if found necessary. 

The General Committee anthorize tho Secretary to \vrif o i*> Go-t 
Government of India and propose tho addition of two local momberM, rfr., 

The Port-officer for the time being j 

The Superintendent of Telograjrhs for the time being. 


The work of the Observatory has been carried on as usual 

tho past year, but it was nrnch intern i i*f i**! I»y 
sickness among tho staff. Mr. J. Nim in* i k, 
the writer who keeps soino of tlio * 

and helps in reducing obsorvations, wum ill 


Condition of 
Meteorological 
partment. 


the 

De- 


half the year. The head observer was absent for about a montit ft mi ii 
half on the same pretext, and at tho end of Rovombor liati f 
dismissed, because he again absented himsolf, and mi thi.s cvrt‘a I' f* 
without leave. The fourth observer was also ill for about a monilt. 

There was hence some difficulty in keeping current work up f *» diiU\ 
more especially as the work has increased considerably this yeni* liy f bo 
establishment of the new observatory at Waltair, and tlio reduef i* *ii uo,! 
tabulation of hourly observations from tbe traces of tho sclf-riH-wi-iitn;^ 
meteorological instruments which have now boon brought into 




The buildings are all in good order. A small house for the man in 
charge has been built at the Waltair Observatory. The thanks of the 
Committee ai’e due to Mr, A. Morton, the Locomotive Superintendent, 
East Coast Railway, for assistance lie kindly gave in the erection of the 
Anemograph. 

As already explained the observers had harder work than usual 
both on account of an increase in the work itself, and also because of 
constant absences in their number, due to sickness. But, with the 
exception of the head observer, whose conduct was not always quite 
satisfactory, the observers all worked cheerfully and well and the 
reduction and tabulation of observations have been kept well up to date. 

In the Astronomical Department work has been confined to the 

Extracts from Mr measurement of double stars, photography, 

and the daily time service. The equatoi’ial 
driving clock had to be sent twice to Madras 
for repairs early in the year and it was not 
received back in proper working order till 
September. Hence no micrometer measure- 
ments could be taken till the end of the year, but during the last three 
months a large number of double star observations were made, the 
stars selected being with one exception from the list of suspected 
binary stars given in Chamber’s “ Astronomy.” The following were the 
stars selected : 


Biou’s report on the 
work, of the Astrono- 
mical Department of 
the Observatory in 
1897. 



E. 

A- 



41. Aqnarii ... 



22 

8 

14 

— 21 

37-3 

^ Cygni 



21 

39 

42 

+ 28 

18 

y Ai’ietis ... 

• * t 


1 

47 

29 

+ 18 

46-3 

y Ceti 

m¥m 

I» •• 

2 

37 

36 

+ 2 

48 

326 2 Arietis ... 

» * # 

* « N 

2 

49 

6 

+ 26 

26 


Photographs of varions clusters and nebulae were taken with the 
^maM photographic telescope, the beat being perhaps that of the region 
near rj Argus. As the lens of the camera is a small one photographs of 
nebulae are not as successful as those of clusters. Professor H. H. 
Turner, Secretary of the Royal Astronomical Society, very kindly helped 
me in this branch of my work by advice as to the best kinds of plates 
to use. I sent to London for a selection of various kinds which. 1 am 
now testing. 
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Tho work of tlie time service has boon carrietl on as iisnal, ihe i‘friir 
of the sidereal clock being determined by transits of eloek starM, awl 
the flash of the time gan and its error being observecl e\a*ry night 
from the observatory. A telegraph lino lias btHni eoiiKtryeted wit h tho 
object of giving the signal to thognnner by an ehjcti ie ladl, but f lawgh tho 
observatoi*y end of the lino lias been fitted up, there Iiiih been wneli 
delay in obtaining sanction from the Military I )ej>aritnent in ail ran 
foi* the erection of a suitable slied near the gutg awl thus the line Ims 


not yet been used though it was completed and inatle ovei* to the 
observatory on 2l8t August- 

Meteorological Department , — Observations of the double set of inst ru* 

merits for comparison bi^tween the ohi awl 
new exposures were continued during the year, 
but were discontinued from 1st ^lariuarj, 

A statement showing tin.? dilftu’tmces h»r ten 
day periods of each mo«tli,a«d for tundi i:*f tiw 
five hours of observation, htfes Iwen prepared 
and is utilised in comparing observations with the nornmls of 


Extract from Mr, 
Bion’s report on the 
work of the Meteoro- 
logical Department of 
tb.0 Observatory in 
1897 . 


26 years ending 31st December, 1895. 

The Waltair Observatory has boon tilted up with insiniiiumtH liwi 
is now in working order. The following instruments have been Iciii for 
use at that observatory by the Government of India 

Bcick ley's solf-rt:cording anemognipli. 

Dines’s pressure tube anomometor. 

A set of thorTnomoters, consisting of dry and wet Imlfi, iimxiwuni 
and dry and wet minimum iherwometers. 

Headings of Dinos’s anouiomcter nnd of t he f herjwmief ers are iakwi 
daily at 8 A.m. With the help of the anemogniidi «i«l liiehurd’s Ht if" 
rocording bai'ograph and thermograph a com|deie serii^s of Immly 
obsorvations of wind, pressure, tmnperaturo ami liiimidity is led'Wr 
secured and tabulated in a register kept for tlie |wi'|H»Me, 'riH? 
barograph and thtu’mograph traces are immparitd with i.lio nhm^r* 
vationa of the mercurial instrumentH five l imeH a «lay, anti ilw WMiif fdy 


means have the necessary corrections a|'tpliitd to them as ih-f.t:-rwim*d 
by these comparative readings. 

Daily weather telegrams have as usufd bw*n d'i'«pjifo!irti fu 
Meteorological Ileport-ers to the (lovernriiemfs tif iwlia, Ihmroil iiwt 
Madras, and meteorological returns Hnpfdied to ?ilcf jnn . <li 

Depai'txnent, Govermnent of India, and to ilie Port ( tflici'r, \‘t/ai:;tp!pfiw, 
Special storm observationB were supplietl to lint .McfeMrtdngjt-al ficpnt ter 
to the (Government of Bengal on four occast^tns dttri iig ftio y ear, » o l •tl tr* 
2rid October, 17th October, 22nd to 24th Huvemher, unit 2Vf.h iGycembcr. 
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Special tliuBderstorm ©"bservations were also taken during^ the year 
according to forms supplied by the Meteorological Department. The 
classification of clouds was changed from 1st June, in accordance with 
instructions received from the Meteorological Reporter to the Gf-overn- 
ment of India, the classification and system of observation adopted being 
that given in the International Oloud Atlas. 

I have been engaged in preparing a paper on the rainfall of 
Vizagapatam based on the old records of the observatory (the first of 
an intended series on the meteorology of Vizagapatam) which is now 
in the press. The raingauge formerly in use was found to be incorrect 
and a correction had to be applied to all the old rainfall records, which 
has caused a delay in the completion of the paper. 

Miscellaneous . — The Library has received a good deal of atten- 
tion, and 486 volumes or parts of volumes have been added dar- 
ing the year. Its usefulness has been greatly increased by the generous 
help of the following Societies, &c., who have promised to present their 
publications to the Observatory. 

Royal Astronomical Society. 

Royal Geographical Society. 

Royal Society of Victoria. 

Weather Bureau, U. S. America. 

U. S. Naval Observatory. 

John Hopkins University, Baltimore, U.S.A. 

Meteorological Service, Dominion of Canada. 

Asiatic Society of Bengal, Calcutta. 

Meteorological Commission, Cape Town. 

The Royal Astronomical Society and the Royal Society of Vic- 
toria have been especially kind in supplying back volumes. The Obser- 
vatory now possesses an almost complete set of the Royal Astronomical 
Society’s valuable publications. Deficiencies in the set of the Govern- 
ment of India meteorological publications have also been filled up as 
far as possible by the kindness of the Meteorological Reporter to the 
Government of India, and very few volumes are now missing in this 
seriejit^ol publications. 

/ The comptometer has arrived and has proved of great service in 
computations of various kinds. A sidereal- time watch has been 
ordered for use in the photographic observatory. The camera and 
chronometer, the purchase of which was sanctioned by the Committee 
at their last meeting, were kindly ordered for the Observatory by Mr. 
O. Michie Smith, Government Astronomer, Madras, but they had not 
arrived by the end of the year. 
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A full statement of the accounts of tlie Observatory during the past 

Accounts year from Jst January to the 3ist December, 

1897, will be found in Appendix I. 

The following gives a summary of the income and actual expendi- 
ture during the year : — 


Receipts. 


Rs. As. R. 


Balance from 1896 ... 

• • « * • 

« » » 

2,927 

9 

7 

Interest on Endowment 

* • • « • • 

4i » • 

10,473 

12 

0 


Total 

« » A 

13,401 

5 

7 


Expem-diturb. 






Ordinary, 








Rs. As. 

P. 

Establishment 


AAA 

7,029 

12 

4 

Repairs ... 

• • • m 

AAA 

427 

10 

5 

Time Service 

• •• • » • 

AAA 

441 

11 

0 

Contingencies 

• » • • • » 

A » A 

504 

12 

8 

Photography 

• * « « » *. 

A • «> 

91 

3 

4 

Library 

• • • • • » 

A • A 

227 

9 

2 

Municipal Taxes 

• • • « '• * 

AAA 

31 

4 

0 


"Extraordinary. 





Waltair Observatory ... 

• • • •• • 

AAA 

164 

10 

G 

Rew Instruments 


A A A 

572 

14 

0 


Total Expenditure 

AAA 

9,491 

7 

11 


Balance 

AAA 

3,909 

13 

8 


Total 

AAA 

13,401 

5 

7 


The sanctioned estimate for expenditure for the year was Rs. lQ..,73t3 
•which included a grant of Rs. 1,350 for the purchase of new instrurnentSu 
The actual expenditure was Rs. 9,491-7-11 or Rs. 1,241-8-1 less than 
the sanctioned estimate, chiefly due to a saving of Rs. 777—2-0 in the 
purchase of new instruments and of about Rs. 200 in cstablisli merit, 
and of about Rs. 200 under the head of printing. The balance which at 
the beginning of the year was Rs. 2,927-9-7 was hence increased to 
Rs. 3,909-13-8 at the end of the year. 
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APPEN 

Abstract Gash Account 


Rboeifts. 


Balance 

•• ••• ••• 

V%%(xgapatam Treasury Accotmt, 

January, 

1897 

* 4« 


February 

13 


■ 4 « 

March 

1» 

m •« 


April 

31 



May 

31 


* •« 

Jans 

31 



July 

Jl 



August 

33 

««• 


September 

13 


«*• 

Oofceber 

Jl 

««• 


November 




December 

31 

Elliot Stock* 8 Account* 


January, 

1897 



March 

3» 



April 

33 

• 4 • 


May 

33 


«»e 

Juno 

33 

■ «« 

• me 

July 

33 

• « • 

• mm 

August 

If 

• 

mm* 

September 

33 

« •* 

ew 

November 

31 


• •• 

December 

33 

• »• 

• •4 


Interest on Endowment Account. 
August, 1897 

Repairs Account. 

August, 1897 


Bs. As. F. 


200 0 0 
600 0 O 
800 0 O 

800 0 O 

1,000 0 O 
600 O O 
700 0 0 
600 0 O 
844 1 0 

900 0 O 
600 0 O 
1,000 0 0 


7 2 6 
15 13 10 
20 7 7 
14 11 8 

25 11 5 

2 12 3 
59 7 4 
14 5 
13 7 9 
48 0 4 


B.S. As. F. 
809 0 11 


8,644 1 O 


208 IS 1 


10, 12 0 


31 12 0 


20,167 9 0 
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DIX I. 

for the year 1897 . 


Expenditure. 


Establishment Account. 


January, 

1897 



February 


• •• 


March 


* # « 


April 


ft « 4 


M ay 


ft • • 


Juno 

33 

... 


July 

3) 

ft » ft 


Augast 

33 

ft ft 4 


September 

>3 

• * ft 


October 

33 


m 

November 

33 


m 

December 

33 

ft ft ft» 

ft 


Rs. 

As. 

P. 

581 

10 

5 

579 

13 

4 

619 

13 

2 

606 

14 

10 

609 

7 

10 

608 

9 

6 

609 

7 

10 

608 

0 

0 

557 

15 

0 

558 

0 

3 

553 

10 

4 

536 

5 

lo 


Ja.uuary, 

Itepairs Account. 

1897 

« • • 

55 

0 

3 

Pebrnary 

33 

• • « • • • 

• at 

31 

4 

0 

March 

33 


^ • * 

36 

15 

9 

Api'xl 

IJ 

* « • * • 

• • • 

76 

0 

3 

Miiy 

33 

« • • * ■ » 

• • a 

54 

2 

4 

June 

33 


* ft • 

18 

7 

3 

July 

33 


• • • 

27 

10 

4 

August 

33 

• • • # • a 

ft ft ft 

8 

1 

6 

Scvpternber 

33 

ft ft ft ft ft ft 

4 ft ft 

35 

3 

8 

Octolior 

33 

ft ft ft « « « 

* «« 

79 

1 

9 

November 

1 5 

ft 4 ft • * * 

# ft ft 

23 

2 

4 

Docombor 

33 

• • • ... 

• ft ft 

14 

5 

0 

Janunry, 

Tim 

1897 

f:? Service Accorint. 

* • • ... 

ft ft ft 

84 

0 

0 

Februaiy 

>1 


ft ft ft 

3 

6 

0 

March 

33 

* ^ “ • a a 

ft ft ft 

6 

0 

6 

June 

33 

♦ * • « * « 

a « ft 

0 

9 

0 

A uguat 

3 3 

# • # « a « 

ft ft ft 

6 

11 

0 

Snpte rubor 

J 3 

* * * ... 


257 

S 

0 

O<;l,<)l)or 

33 

* * • m 

ft ft ft 

80 

9 

0 

Novomber 

y y 

* * * . » * 

# ft ft 

S 

6 

0 

■'iiiiiLa'ft 


9 . 


Cnrnod or or 


Rs. As. P 


7,029 12 4 


459 6 5 


441. 1.1 6 


7,930 J I 3 
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EiECEIPTS. 


Brought over 


Rs. As. P. Rs. As. P. 

20,167 9 O 


Carried over 


20,167 9 O 
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Expeistbiture, 
Brought over 

Walt air Observatory Accounts 


Rs. As. P. 


January, 

1897 

March 

3? 

April 


May 

Co 

January, 

1897 

February 

J3 

March 


A pril 


May 


June 

tf 

July 


August 

>9 

September 

99 

October 

99 

November 

99 

December 

99 


Photography Account. 


J anuary, 

1897 

• • • 

• • « 

Apjril 

99 

m m 0 

0 0 0 

May 

19 

09m 

0 0 0 

August 

99 

« » « 

0 0 0 

Sejifcember 

99 

0 00 

0 0 0 

November 

99 

0 0 0 

0 9 0 

December 

99 

0 0 0 



ITew Instruments Account. 

January, 

1897 

« « « 

m m m 

February 

99 

m % m 

• m 9 

March 

9 9 

mm* 

m m m 

May 

99 

m m m 

» to k 

November 

39 

« * k 

m m m 

December 

39 


* « * 


Library Account. 



January, 

February 

Marcli 

April 

May 


1897 


11 

13 

6 

93 

8 

4 

3 

6 

3 

S5 

14 

6 

32 

7 

10 

11 

12 

5 

64 

1 

10 

22 

15 

8 

79 

14 

3 

29 

6 

3 

17 

2 

6 

14 

14 

2 

44 

0 

4 

43 

13 

11 

62 

0 

5 

92 

3 

1 

1 

7 

0 

4 

4 

0 

7 

1 

0 

41 

10 

5 

6 

0 

2 

14 

1 

9 

17 

11 

0 

9 

10 

9 

69 

0 

0 

18 

4 

0 

32 

6 

0 

39 

14 

0 

413 

11 

3 

13 

2 

6 

13 

9 

0 

29 

8 

10 

22 

7 

7 

14 

7 

8 


93 3 7 


Rs. As. P. 
7,930 14 3 


164 10 6 


504 12 8 


91 3 4 


672 14 0 


9,264 6 9 


Carried over 



12 


Receipts. 
Brought over 


its. As. P. Rs. As. P. 
20,167 9 0 



Total Rs. ... 

20,167 9 0 


ExpENDITUEE BERING 1897. 


stablishment 



Repairs 


7,029 12 4 

Time service... 


427 10 6 

Waltair Observatory 

•*- 

441 11 6 

Contingencies 

*** ••• •••» 

164 10 6 

Photography ... 


504 12 8 

Nevp- Instruments 

* * m m 

91 3 4 

Library 

* * * * * - T • • 

572 14 0 

Municipal Taxes 


227 9 2 


* * • • • ... 

31 4 0 


Total Rupees .i. 

9,491 7 11 
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Expenditure. 


Brought over 


June 

1897 

# « » 

July 


• • • 

August 


• • • 

Septembei 


■ • • 

October 


• •• 

December 

Municipal Taxes. 

January, 

1897 

Vizagajpatam Treasw 

August, 

1897 

«« pi 


Es. As. P. 
93 3 7 

33 3 5 
2 12 3 

17 5 2 

14 6 
24 7 0 
55 6 4 


Balance ... 


Total Rupees 


* 

Expenditure during 1897 
Vizagapataih Treasury 
Elliot Stock 
Cash in hand. 


Balance Sheet. 

1GiB« 1 ?* 

9,491 7 11 Balance from 1896 ... 

3,677 15 9 Interest on Endowment 
61 4 10 

170 9 1 


Total Rupees 13,401 6 7 


Total Rupees 


Rs, As. P. 
9,264 6 9 

227 9 2 
31 4 0 

10,473 12 0 

19,996 15 11 
170 9 1 


20,167 9 0 


Rs. As. P. 
'2,927 9 7 
10,473 12 O 


13,401 5 7 


W. O. Horne. 
F. E. Sic^. 
John Eliot. 
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jAlF^JPENDIX II. 

Meteorological Obseryations. 

No change has been made in the honrs of observation, which con- 
tiune to he 4, 8, 10, 16 and 22 hours, mean civil time. 

Readings of the thermometers in Rani Ankitham Atchayyai?ia’s 
drawing-room were continued during the year bnt were? discontinued 
from the 1st January, 1898. 

The following is a list of meteorological instruments in use during 
the year at the observatory in Vizagapatam. 


Name of Instrument. 

No. of In- 
strument. 

Maker. 

Eemarka. 

Tortin’s barometer 

1684 

L. Casella 

Up to 30th June. 

!Od« • • « « • • 

1855 

Do. 

From Ist July. 

Dry -bulb hygrometer 

91702 

Do. 


Wet bulb „ 

91703 

Do. 


Dry minimum thermometer ... 

91303 

Do. 


"Wot >1 

80693 

Negretti and Zambra. 


Maximum „ 

78284 

Do. 

i 


Sun maximum „ 

7882 

Do, 

1 


Grass minimum „ 

38481 

1 

L. Casella. 


Eain-gauge 

531 

Do. 


Sun-shine recorder ... 

** * 

R,. J. Leoky. 


Eichard Frfere’s single-day 
barograph ... ... 

* * ■ 

L, Casella. 

From 1st Febru- 

Eiohard Pr^re’s single-day 
thermograph (dry and wet) 

• 0 « 

Do. 

ary. 

From lat Febru- 

Eob inson’s anemometer 

« « « 

-* * * 1 

1 

ary. 

! 







15 


The following are the instriiments in use at the Waltair Obser- 
vatory. 


Nam© of Instrument;. 

No. of 
Instrument. 

' Maker. 

Remarks. 

1 

Dry bulb hygrometer 

100674 

L. Casella. 


1 

Wet bulb „ 

100684 

Do. 



Dry minimum thermometer 

. 83123 

1 

Negretti & Zambra. ^ 

1 

1 

!>From Ist Feb. 

Wet 

83125 

Do. 



Maximum „ 

80553 

Do. 


! 

Beckley’a auemograpb 


L. Casella. 

From 1st April. 

Dines’s pressure tube anemo- 
meter 


E(. W. Munro. 

From 1st July. 


Several changes were introduced during the year, one of the most 
important of which was the establishment of the subsidiary observ-a- 
tory at Waltair where observations have been taken from the 1st 
February. 

Another innovation has been the introduction of self-recording in- 
struments for pressure, temperature and wind, by means of which a 
valuable continuous record of these elements is being obtained which 
will doubtless throw much light on the climate and meteorological 
conditions of Vizagapatam. 


Excessive temperatures and Unusually scanty rainfall were the 
chief features of the greater part of the year 1897. The year opened 
with abnormal conditions, the immediate consequence of the complete 
failure of the north-east monsoon in 1896. In January and February 
the temperatures recorded were in large excess of the normal, the 
excess being greatest at night ; skies were more heavily clouded than 
usual and there was a large excess of vapour pressure which amounted 
to over a tenth of an inch in February. These abnormal conditions 
were not so strongly pronounced in the follovving months. 

During the hot weather of 1897 there was an unusual number of 
tlmnder-storms and the rainfall due to this class of atmospheric 
disturbances was thus above the average, the excess being largest in 
May ; but this was followed by very dry weather in June, wlien instead 
of tile usual monsoon rainfall of 3'5l inclieB only 0-87 inch was 
received. The elfects of this failure of the inousoon rains were most 
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disastrous on tlie early crops, and, as the unseasonable deficiency in 
rainfall continned during* July and August agricultural prospects 
did not improve. Consequent on the failure of rainfall temperature 
continued unusually high till September, when happily there was a 
marked change for the better. Rainfall increased considerably and, 
though October again was a drier month than usual, the percentage 
of defect was not so great as in the early part of the monsoon, 
and in November there was more rain than usual ; this being the 
first and only month of the monsoon in which rainfall was in excess 
of the normal. 

Temperature conditions were fairly normal in December. The 
most remarkable feature in this month was the unusual dryness of the 
air, both relatively , and absolutely . Relative humidity was 8 percent, 
less than usual and vapour pressure 0‘077 inch below the normal. 

Pressure was practically normal in January, May, July, August 
and December, in defect in February, March, June, October and Novem- 
ber and in excess only in April and September. It varded from the 
normal most in February when it was 0‘059" in defect. The next 
largest variation occurred in April and September, the two months of 
excessive pressure, in both of which pressure was 0 066 above the 
normal. With the exception of these three months and October (when 
it was 0031 in defect) the variations from the normal were not large. 
In the months of defective pressure the largest variation from the 
normal was shewn chiefly in the observations taken at 10 a.m. 

The following table gives the highest and lowest pressures (re- 
duced for 32°) recorded each month with the dates and hours of their 
occurrence. 


Monbli. 

Highest 

Reading. 

Date. 

Hotn* of 
Occurrence. 

Lowest 

Reading. 

Date. 

Hour of 
Occurreuce, 


30- 148 

22nd‘ 

10 ; 

29-834 

29th 

16 

, 

1 

( 7tb 

9 & lOf 


1 


February... 

30-034 



29-736 

26th 1 

16 



( 8fch 

10 




March 

30-023 

9tli 

10 

29-720 

23rd 

15i 

April ... 

29-936 

15th 

9 & 10 

29-670 

30bh 

16t 

.May 

29-820 

Isb 

9 

29-529 

7th 

16 
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Montli- 

Highest 

Reading. 

Date. 

Hour of 
Occur- 
rence. 

Lowest 

Reading. 

Date. 

Hour of 
Occur- 
.I'ence. 



f 1st 

1 ® 




Juno 

29-740 

H 6th 

8 & 9 

29-330 

16th 

16J- 



10th 

8-^ 




July 

29-715 

22nd 

9 

29 430 

9th 

16i 

August ... ... 

29-820 

20tb 

22^ 

29-410 

8th 

16k 



i 25th 

9| 




September , , 

29-890 



29-485 

9th 

IGf 



* 26th 

8^ 




October ... 

30*034 

27th 

9 & 10 

29-440 

2nd 

14.V 

November 

30-040 

18th 

9 

29 760 

11th 

15 

December 

30-180 

6th 

9i 

29-815 

27th 

15 


The highest pressui’e during the year was 30‘3 80" recorded at 9—15 
A.M., on 6th December, and the lowest 29'330" at 4^-30 p.M.,on the I6th 
June. The extreme annual range of pressure was hence 0'818" which 
was 0*0 79"' less than in 1896. 

Some remarkable oscillations of pressure will be found noticed in 
the thunderstorm observations. 

Tem'peraUire. The temperatures registered during 1897 were very 
abnormal. Daring only two months, those of hfovember and December, 
the dry bulb readings were fairly normal ; in every other mouth tempera- 
ture was steadily in excess, the excess amounting to as much as 4°'4! 
on a mean of all readings in February and 3®'7 in January, In June 
and July temperature was more than 2® higher than usual, in the 
remaining six months the excess varied from 1°’0 to 1°'6. The very high 
temperatures registered during January and Februaiy were undoubtedly 
duo to the entire failure of the preceding north-east monsoon and in 
June, July atid August to the very scanty rainfall during the south- 
west monsoon of the year under review. The infinence which clouds 
exert on temperature a.t night by retarding radiation is well exemplified 
in the months of January, I^ebruary and March, usually the clearest 
months in the year. In 1897 skies were clouded more than usual and 
in conseq[uence temperature at night was in considerable excess, the 
excess being greater than that shown in the day temperatures. The day 
temperatiii'e atiomalies as shown hy the maximum thermometer, and 
the night as shown by the minimum, are given below for these three 
monbhs 


.Janaai-y 

• « « 

• m 

m mm 

Dn.y. 

+ 2-7 

Night. 

-859 

February 

« •• • 



•4-3-5 

-8 5*7 

March 

« « * 


mmm 

-4-1*1 

+ 2-6 


3 
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The grass minimiim thermometer shows still larger variations from the 
normal. In Januarj readings of this instrument were on an average 
for the whole month 5°T higher than usual and in February they 
exceeded the normal by no less than 7°‘2. 

Temperature conditions continued abnormal during the hot weather 
and the south-west monsoon period, but with the increase in rainfall in 
September and the restoi'ation of more normal conditions temperature 
ceased to exhibit such large variations ; and from September to the end 
of the year, day temperatures were practically normal. As the excess 
was larger in night than in day temperatures the mean daily range 
was smaller than usual. 

The highest temperature recorded during the year was 105°*4 at 
3 2-15 P.M., on the 26th of June, and the lowest 54°'9 at 6-15 A.M., on 
the morning of the 20th JDecernber. 

The self-recording thermograph referred to in last year’s Eeport 
has been in use from 1st February and has recorded several traces of 
considerable interest. Some showing the large changes in temperature 
accompanying nor’ westers have been reproduced in a paper on the 
rainfall of Vizagapatam. The following diagrams may also he of 
interest, which show some rapid changes in temperature on the 18th 
May, 25th September and 21st October. 
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The traces of tlie 25tli September and 21sfc October bear soaie 
resemblance to each other, but the causes of these rapid changes of tem- 
perature on these two days are not quite identical. On the 21st October 
the changes were due to passing clouds which caused temporary falls of 
temperature. The oscillations are large and sudden, the most extraordi- 
nary perhaps being the fall at 12--30 p.m. which amounted to 3° in about 
ten minutes. On the 25th September, though passing clouds may have 
affected the temperature to some extent, the chief cause of the irregular 
trace on this day was the occurrence of frequent light showers, the first 
one beginning at 9—30 A.M. and the last ending at 4—20 p.m. The in- 
fluence of these showers is clearly seen in the fall of temperature at 
9—30 and the more sudden fall due to the last shower amounting to 3° 
in a few minutes. This was the heaviest shower received during the day 
hut the rainfall amounted to only a tenth of an inch. Another shower 
occiu’red at 13-47 and lasted for ten minutes and an exactly simultane- 
ous fall of temperature is shown in the trace. The remaining oscilla- 
tions are prohahly due to passing clouds. The remaining trace of the 
ISth May also shows changes of temperature ; in part due to passing 
clouds, and in part to distant rainfall, for from 8 a.m. thunder was heard 
in the distance, though no storm visited Vizagapatam itself. 

The readings of the two sets of thermometers, one in the shed in 
the observatory grounds and the other in the old position in Rani Ani- 
tham Atcliayyama G-aru’s drawing-room, were taken during the year, 
but the readings of the latter set were discontinued from 1st January, 
1898, as a sufl&cient number of simultaneous readings have been secured to 
give approximately the differences in the conditions of exposure. Table 
XV gives the corrections that should be applied to the normals calculated 
from the observations of 1870 to 1895 to render them comparable with 
the temperatures registered under the new conditions in the shed. 

Rainfall . — During the hot weather of 1897 thunderstorms were 
more frequent than usual and the rainfall of March and May exceeded 
the normal by 0*82 inch and 1*49 inches respectively. ISTofces on the 
more important of these thunderstorms will be found at the end. 
This abnormally heavy thunderstorm rainfall mitigated to some 
extent the distress consequent on the scarcity of water caused by the 
failure of the 1896 north-east monsoon, but it was followed by very 
defective rainfall in the south-west monsoon. While in May 4*14 inches 
of rain were received, in June the rainfall amounted to only ()'87 inch, 
in July to 1*65 inches, and in August to 2*82 iticlies. The deficiency in 
these tViree months expressed as a percentage of the normal rainfall, 
was 75*21, 69*35 and 50*44 respectively. Happily there was a marked 
improvemeat in September, the last month of the south-west monsoon, 
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wlien 6 53 iaclies were received; which, though still below the usual 
September rainfall, was onlj 1*47 inches in defect. 

The improvement commenced in September continued generally 
throughout the noith-east monsoon period, and though the rainfall in 
October was 3 7 7 inches less than it should have been there was an 
excess of 1‘65 inches in November. The whole of the north-east 
monsoon rainfall amounted to 14’03 inches, which was only 2*79 inches 
below the normal. 

The south-west monsoon commenced on the 15th June with several 
days light drizzle but up to the 21at there was only one day on which 
the rainfall exceeded a tenth of an inch. There was practically no 
more rain till the beginning of July when rainfall increased slightly, 
but though there were frequent showers they were very light and the 
rainfall for the whole month amounted to only 1-65 inches. In August 
the first fairly heavy fall of rain, that of 1*23 inches, was received on the 
35th but the total amount recorded during the month was still largely 
below the normal. Rainfall was much more continuous in September, 
the principal fall being one of 1*68 inches on the 30th and 11th. The 
south-west monsoon may be said to have ended on the 26th September 
and the north-east monsoon to have commenced on the 1st October, 
ushered in by a storm which crossed the coast to the north and gave 
Vizagapatam a moderately heavy burst of rain. There was no more 
rain however till the 36th October from which date up to the 23rd 
occasional showers were received. November had slightly more rain 
than usual, the most important fall and the heaviest during the year be- 
ing one of 3*98 inches in Sj- hours during the night of the lOth-llth. 
A light shower was received on the 26th December, the exteeme limits 
of the north-east monsoon thus extending from 1st October to 26th 
December, a period of 88 days. The number of rainy days on which 
rainfall amounted to a tenth of an inch or over was however only 
seven, the average fall per rainy day thus being 2 inches. 

The following gives particulars of the rainfall received during 
the year : — 

Inohes received. Variation from normal. 


Thunderstorm rainfall, 1 st January to 


9th June ... ... ... 

South-west monsoon, 10th June to 

5-87 

-h 2*31 

26th September 

North-east monsoon, 3st October to 

11-74 

-11-97 

26th December 

1403 

-2*79 

Total for year 

31 64 

-1*2*45 


Total for year 


• • • 
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Storms. — Extra storm observations were asked for by tbe Meteoro- 
logical Reporter to the Q-overnraent of Bengal on four occasions during 
the year, viz., 1st and 2nd October, 17th October, 22nd to 24th November, 
and 27th December, but the only cyclonic storm that affected the weather 
at Vizagapatam to any appreciable extent was the one of the 1st to 6th 
October. The heaviest rainfall in October occurred while this storm 
was crossing the coast. In five hours from 5 to 10 p.m. on the evening 
of the 2ad, 2|- inches of rain were received, the total amount recorded 
during the Jst, 2nd and 3rd being 6‘31 inches. 

Relative humidity and valour •pressure . — The air was drier than 
usual during the greater part of the year, especially in December, when 
the mean relative humidity of the month was only 62. Some low per- 
centages occurred during the month, the most remarkable being — 

30 per cent, at 10 a.m. on 16th December. 

31 „ ,, I7th ,, 

Vapour pressure varied more largely from the normal. During 
the early part of the year and the south-west monsoon period it was 
generally in excess, especially in January, February and March ; it was 
normal in October and in defect in November and December. 

The variations were largest in the following months : — 

January ... ... ... +0077 

February ... ... ... +0T24 

December ... ... ... — 0*077 

Humidity was hence least both relatively and absolutely in the 
month of December. 

OZoMC^.— Skies were more clouded in 1898 than usual. With the 
single exception of June, cloud was in excess of the normal throughout 
the year. The mean excess for the whole year amounted to 0*65. A 
change in the observation of clouds was made during the year. The 
nomenclature and mode of observation given in the International 
Cloud Atlas was adopted from 1st June, under instructions from the 
Meteorological Reporter to the Grovernraent of India. 

Waltai'i* Ohsewatovy, The observatory on the sand-hills 
in Waltair referred to in the last Annual Report, is now in working 
order. Observations of temperature and humidity have been taken at 
8 A.M. daily since 1st February and the direction and velocity of the 
wind has been recorded by Beckley’s self-registering Anemograph from 
16th March. From the month of July readings of a Dines’s Pressure Tube 
Anemometer have also been taken, but some trouble has been experienced 
in getting this instrument to work correctly, chiefly owing to the 
amount of sand which is blown down the tube. The sand interferes 
with the free movement of the index, necessitating the frequent empty- 



itig- and denning of fclie glass tubo containing it. The instrurncni 
thus frequently records velocities which are considerably iM?Iow the 
correct amount as shown by the cori'esponding record given by the Beck- 
ley’s Anemograph. 

Tem%ierature. — The temperatures of the ordinary dry and wet Ijiilli 
thermometers given in Table X arc the montlily nic*an.s of olmervatsonB 
taken at 8 a.m. and the relative humidity and vapour prc's.snro given 
have been computed from those oljservations. Those figures hence 
give the conditions obtaining at 8 o’clock in the mortring htuI do not 
represent the mean of the day as in the coi-rt*sponding tallies for 
Vizagapatam. The failure of the soutli-wcsst mon.soon rains in dune 
made that month both at Waltair and Vizagapatam the liottest in f h** 
year. The highest temperature recorded at VValfair was 100'’-(5 on fho 
24th Juno and the lowest from Fehriiary to Decoinlau' ivas til ’’!) <m tho 
night of the 21st--22ud December. An nnuRuall^Oow reading btr ibe 
season of the year was I'egistered by tlie tnitiiinutn thermonuder *m 
the 4th— 5th May, ms., Go’s’ll, winch was about T2® lower than fin* avcraio* 
for the month. This was duo to a thundershnun wifli Iumivv rain on 
the evening of tlio 4th. 

On comparing the extremes of tempei*at ure at Waif air with thoHo 
recorded at the observatory in Vizagapatam it %vill be seen t hat i be 
range of temperature at Waltair is not ho great as at Vi'/agapafstm. 
Tbu.s 

Highest Tjowest Antnml 

Ttunp. Temp. iiange, 

O €> 


Vizagapatam ... 105‘4 bt’d bub 

Waltair ... ... lOOG 01 'D OH’? 

A more particular comparison of the temperafure eondifioim »rf 
Waltair with Yizagapatam yields some interesting results. In 1’nble 
XIV the two sets of meteorological conditions are compared wit h euch 
other and the dilfereiicea in monthly moans slmwn. Ttunpm'nf itre at 
8 A.M. is lower at Waltair during the hot wejvtlier months, is tin* same 
in October, but is higher ii\ tho cold weather. Tho groale.st difTeiamces 
occur in April, May and December. In tins hrst two nnmtbs tempera- 
ture is 2® lower and in. tho last 2” higher. 

This reversal of differences is most clearly marked in tin* maximum 
(or day) temperatures and the minimum (or night) tern|>eratures ujiil 
are probably due to tho same cause, ill ustiating in a less |tronouivee<l 
form tbe inversion of temperature relations oecuisionally ol>.serve<i l>e- 
tween the hill and plains stations of Xortlieni India and elsewhere. 

Ihe day temperatures recorded at Waif air were througliout tlio 



year lower tliose o£ Vizagapatam, tlie di:ffierence being large during 
the hot weather months up to June, from which month they gradually 
decreased, becoming smallest in October and November and again 
commencing to increase from December. The largest difference was in 
March, in which month the Waltair day temperatures averaged no less 
than 6° lower than those of Vizagapatam. W^altair is hence consider- 
ably cooler than Vizagapatam during the hot weather. 

The differences in. the minimum or night temperatur*es were not 
so great and in the months of March, A.pril and September the minimum 
temperature in MTaltair and Vizagapat-am was practically the same. 
In May, June, July, and August, Waltair temperatures were about 1® 
lower than those of Vizagapatam, but from October they were liigher^ 
the differences being greatest in December when they averaged 
The following table gives the differences of temperature at Waltair 
and Yizagapatam. 



Max. or Day 

Min. or Night 


Temp. 

o 

Temp. 

O 

February 

-2*7 

-f 0*9 

March 

-6*1 

+ 0*2 

April 

-4-0 

-0-3 

May 

-3-2 

-l-O 

June 

-3*3 

-0-9 

July 

-2-4 

~10 

August 

-2*4 

— 1*0 

September ... 

-1*7 

-0-4 

October 

-0-5 

+ J-7 

November 

--0-9 

+2-7 

December 

... -- 1*4 

+ 4-6 

While temperature iu 

W altair on the one hand 

never rises as high 


as in Yizagapatam, on the other it never falls as low, the days in the 
hot weather being cooler and the nights in the cold weather warmer. 
From last year’s observations it would thus appear that Waltair has a 
more equable climate, the range of temperature being much smaller. 

The explanation of the differences between the two stations will 
probably be found in the nature of their surroundings and in the fact 
that the Waltair Observatory is on comparatively high ground. Yiza- 
gapatam and Waltair are surrounded on three sides by hills and are 
thus situated iu a cup shaped depression, the only open side being that 
facing the sea. As the Waltair Observatory is on an elevation in this 
depression the temperatures there during the day are never as high as 



in the Vizagapaitam Obserratory which is situated in a hollo^y and 
almost the lowest ground in the depression. The difference in elera- 
tion is nob however great enough to account for the large differences 
in temperature in the hot weather months, which are doubtless also 
partly due to the Waltair Observatory being more freely exposed to 
the tempering influences of the breeze from the sea. This would also 
explain why the differences in the colder months are smaller. 

During the cold weather nights on the other hand, there must be 
a gradual flow of the colder and hence heavier air down the slopes of 
the surrounding hills which settles in the low-lying ground in which the 
Vizagapatam Observatory is situated, hence causing lower temperatures 
to be recorded there than at the more elevated "Waltair Observatory. 

JECumidity and Vajpour Pressure . — At both Waltair and Vizagapatam 
vapour pressure was greatest in May and June. The air was dampest 
however in the months of August and September. Humidity both 
relative and absolute was at its minimum in December. At Waltair 
the mean relative humidity during this month was only 55 per cent, 
and vapour pressure 0'4i42 inch. 

A comparison of W^altair with Vizagajoatam (Table ISIV) shows 
that relative humidity at Waltair was greater than at "Vizagapatam 
during the months during which the prevalent wind direction was 
south-west, i.e., for the months of March to September (See Tables XH 
and XIII) and less during the remaining months when the prevailing 
direction was north-east. The difference in humidity percentage was 
greatest in the months of Xovemher ( —8) and December (—10). The 
air at Waltair was hence damper during the hot weather and south- 
west monsoon and drier in the north-east monsoon and cold weather 
months. 

Vapour pressure was practically the same at both places during 
the months of July and August, but during the reniaining months of 
the year it was lower in Waltair than at Vizagapatam. The difference 
was again greatest in Xovember ( — 0’047'') and December ( — 0‘040"). 

Wind . — A proper record of the direction and force of the wind is 
now being obtained for the first time by means of the anemograph 
in the Waltair Observatory, where the exposure conditions are practi- 
cally perfect. Table XI gives the mean velocity in miles per hour 
for the month for every hour of the twenty-four, Table XII gives 
the re.saltant direction for every hour and the equivalent miles of air 
movement in that direction, calculated from the number of miles 
recorded under each point of the compass. Table XIII gives tlie 
resultant and percentage calculated from the number of hours the wind 
blew from each of the various dix’ectious, A complete year’s record 
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has not yet been obtained, as tlie anemograph was not in proper working 
order till the 1st April, from which date observations have been given, 
but the results, incomplete though they ai’e, present several interesting 
features. Winds were strongest in May, the average velocity for the whole 
month being 19 miles per hour. June showed the next highest average 
velocity, viz., 17 miles. In April, July, August, November and December 
the foi’ce of the wind was almost the same, varying from 14 to 15 miles 
an hour. The months of least wind movement were September and 
October. The highest velocity registered by Diues’s pressure tube 
anemometer was one of 56 miles on the 3rd and 4th August. The ex- 
tremely unsatisfactory nature of the wind observations hitherto re- 
gistered at the observatory in Vizagapatam is well shown by the velocity 
recorded there for May, which amounted to only 2*83 miles per hour, 
or rather less than a sixth of that registered at Waltair. 

Though, owing partly to the physical conformation of the coast 
line, and also to the general distribution of pressure over the Indian 
region, the alternation of land and sea breezes is almost indistinguishable 
at Waltaii', the cause which usually produces them is clearly seen in its 
effects upon the velocity of the wind and the manner in which this velocity 
varies with each hour of the twenty-four. In May, the month in which 
solar insolation is at its maximum in the land area in. the interior, the 
velocity of the wind also reaches its maximum. In 1897 the force of 
the wind was almost as great in June, which is possibly not the case in 
normal years ; but which in 1897, a year of abnormally high tempera- 
ture due to scanty rainfall, is what might have been expected. The 
variations in the velocity of the wind from hour to hour exhibit the 
effect of the expansion of the atmosphere by the sun’s rays and con- 
duction. from the heated surface of the land, in a still more marked 
degree. 

Table XI gives the mean wind velocity for each hour for the 
months April to December. The means for the whole nine months are 
as follow : — 


Hours. 

j 

Miles per 
houi*. 

Hours. 

Miles per 
hour. 

0-1 

10 

j 

3-4 

10 

1-2 

10 

4-5 

10 

2-3 

10 

5-6 

10 


4 
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Hours. 

Miles per 
hour. 

Hout's. 

Miles per 
hour. 

6-7 

10 

15-16 

20 

7-8 

11 

16-17 

18 

8-9 

13 

17-18 

16 

9-10 

15 

18-19 

13 

10-11 

16 

19-20 

13 

11-12 

20 ' 

20-21 

12 

12-13 

21 

21-22 

11 

13-14 

21 

22—23 a a a 

11 

14-15 

20 

23-24 

11 


The ahove gives a fair idea of the hourly chauges in velocity, as 
the changes are very similar for each of the nine months, v^hich differ 
very little from each other in the hours when the velocity increased 
and diminished. Throughout these nine months wind was generally 
lightest from midnight to 7 a.m. From 8 a.m. wind increased per- 
ceptibly in strength and was strongest from 10 a.m. to 6 P.M., when it 
began falling off and gradually grew weaker till it again attained 
its minimum at midnight. The maximum velocity of the twenty- 
four hours was invariably registered between tbe hours of noon and 
2 p.M. It will thus he seen how closely the wind velocity corresponds 
with the daily range of temperature, the velocity being least during 
the hours of minimum temperature and greatest when temperature 
is at its highest. 

Turning to Table XII which gives the resultant wind direction for 
each hour of the day for the months April to December, it will be seen 
that though the diurnal changes of temperature do not produce a com- 
plete reversal in the wind direction as in the case of the true land and 
sea breezes, they do exert an unmistakeable influence on the direction 
of the wind. The hourly chauges correspond with the changes in the 
strength of the wind and are remarkably alike in months during which 
the prevalent wind direction is the same. The changes hence resemble 
each other closely in the months of April to September and are again 
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alike in Kovember and December. In October, the transition period be- 
tween the south-west monsoon and the complete establishment of the 
north-east monsoon, the diurnal changes as might be expected do 
not resemble those of anj of the remaining eight months. The winds in 
October, 1897, were very variable as will be seen from the percentages 
given in Table XIII. 

The diurnal changes in the wind direction can best be studied in a 
graphic form and diagrams have hence been prepared showing them for 
each month (Plate I). During the period of steady soutli-west winds 
from April to August, 1897, the direction of the wind at night and early 
morning when temperature was at its minimum was from the south- 
west. As temperature during the day increased and the surface of the 
land acquired a higher temperature than that of the sea, the wind back- 
ed from south-west to south, the change commencing in each of these 
months between the hours of 8 and 10 a.m. The wind continued from 
the south all day and returned to a south-westerly direction at about 
8 or 9 P.M., when the surface of the land had commenced cooling down. 
The change in direction was most strongly mai'ked in the hot -weather 
months of April and May and was not so clearly perceptible in June, 
July and August, when owing to the rains the difference in temperature 
of land and sea had decreased. In September, when the area of lowest 
pressure began moving southwards, there was a change in the direction 
of the wind. During the night and early morning the prevailing wind 
direction was westerly instead of south-westerly, as in the preceding 
months, and the diurnal rise in temperatui’e caused a larger shift of the 
wind during the day to south- south-east, these changes corresponding 
with the change in pressure distribution. In October winds were very 
variable. The mean pressure distribution of the month for 8 a.m., given 
in the Ijidia Monthly Weather Review fov October, 1897, shows a clearly 
defined area of low pressure to the east and north-east of Vizagapafcam. 
Hence the wind direction during the night and eaidy morning during 
October was nortb-westerly, which changed to north and then to east 
as temperature rose during the day. Rainfall in the central and 
southern districts of the Madras Presidency was less than usual 
during this month and temperature higher ; conditions wet‘e thus favour- 
able for easterly winds at Vizagapatam during the hours of maxi- 
mum temperature, and probably the wind direction was more easterly 
in 1897 than in years of normal rainfall and temperature. The changes 
of wind direction in November and December, 1897, when the north- 
east monsoon winds were fully established over the Bay, were not large 
in amount and were practically identical in chai’acber. In both moutlis 
winds blew from the north-north-east during the night and enrly 
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morning, conformably with a pressure distribution in whicli tbe area of 
lowest pressure lay over the south of the Ba,y ; and from the north-east 
during the day when it is reasonable to suppose that the rise in tem- 
perature caused a shifting of the low pressure area slightly to the west. 

It will thus be seen that though a more or less complete diurnal 
reversal in wind direction in the form of land and sea breezes is not 
known in this part of the coast, tlie records furnished by the anemo- 
graph on the sand hills at Waltair show that tlie diurnal changes in 
temperature do exert an unmistakable influence on the direction of the 
wind. 


Thunderstorm Observations, 1897. 

Isi April .’—Clouds commenced gathering to the north-west at 
about 7-30 p.m. Sheet lightning frequent. The sky soon clouded over 
and was completely overcast by 8-45 p.m. Bain commenced falling a 
few minutes before 9pm and continued till 9-30 p.m. Amountjregistered 
in half an hour was 0’25 inch. Pressure rose suddenly and irregularly 
from 8 P.M. to 8-50 p.m. when it stood steady at 29’890" up to 9-15 p.m., and 
then began to fall. Pressure at 10 p.m. (time of second maximum) was 
29*870''. At 9 P.M. it was *070 inch higher than it was the same hour the 
day before. There was iio thunder during the rain and lightning de- 
creased considerably. Sky cleared rapidly and was clear enough for 
photography by 10 P.M, Wind was south-west all day. At 8 p.m. it 
began veering from south-west to west then to north. At 9 p.m. it 
changed from north to east and went back to south-west by 10-45. 

Sth April : — The moiming was unusually close and sultry. In 
afternoon (3-5 p.m.) distant thunder was heard and a cool breeze sprang 
up which lowered temperature considerably. Thermograph trace was 
extraordinarily jerky especially that of the wet bulb, the most extra- 
ordinary oscillation being one at 4-15 p.m. when temperature went up 
2° and came down again in the space of about 2 minutes. At night 
the wet bulb trace is usually very steady but on this occasion it was 
almost as jerky as during the day. Only distant thunder was heard. 
There was no rain. 

4itli May : — ^At 4 p.m. lower clouds were moving rapidly from south- 
west and the upper clouds from north. Alto-cumulus clouds rapidly 
changed to nimbus and frequent sheet lightning was seen all over the 
sky. Sky was overcast by 7-20 p.m. when there was a strong gust of 
wind, and a drizzle commenced which increased to heavy rain lasting for 
about thirty-five minutes and amounting to 1*09 inches. There was 
hardly any wind till the storm broke when wind blew in heavy gusts. 
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Almost continuous lightning but very little thunder. There were occa- 
sional flashes of forked lightning but mostly sheet. Large fall of tem- 
perature from 7-30 p.m. to 7-45 p.m. In about fifteen minutes dry bulb 
fell nearly 15° from 87®‘0 to 71°'7. Barometer commenced rising rapidly 
at 7-20 (exactly when rain commenced) and rose 0*080''' in ten minutes. 

bth May : — Clouds commenced gathering in the north-west at 5 p.m. 
with sheet lightning. In fifteen minutes sky clouded over except in the 
south-east where it remained clear. Rain commenced falling at about 
7-50 p.m. and lasted fifteen minutes. Daring the rain there was a 
strong wind. There was much more lightning than thunder. Pressure 
rose 0*070" in about fifteen minutes from 7-45 p.m. to 8 p.m. Temper- 
ature fell 2° at 8 p.m. Rainfall amounted to 0*25 inch. 

11^^ May .-—At 4 p.m. cumulus clouds were observed in the lower 
part of the horizon to the north and cirrus clouds moving from south- 
west in all parts of the sky. At 6-30 p.m. nimbus clouds appeared to 
the west and cumulus clouds were observed moving rapidly in different 
directions. At 6 p.m. the sky had clouded over aud thunder and light- 
ning had commenced in the distance. There was much less thunder 
•than lightning, which was continuous. Clouds came up from the 
north-west and brought rain at 7-20 p.m. Pressure commenced rising 
at 6-7 P.M. and rose a tenth of an inch in an hour. The rise of pressure 
■was not so rapid as on other occasions. Temperature fell suddenly as 
storm broke, the fall amounting to 8° in as many minutes. A further 
fall of about 4® took place at 7-30 p.m., hut as the wind began to blow 
more from the north the breeze became warmer and caused temperature 
to rise about 4® falling again with change of wind to north-east by 
another At 7-55 p.m. the minimum temperature of the whole 

twenty-four hours was recorded. Tlie net fall of temperature in one 
hour was 13°. Rainfall amounted to 0*24 inch. 

May : — The day had been hotter than usual, the maximum 
temperature having been 99°*7. At 4 p.m. cumulus clouds were 
observed in the north-west and a few cirrus clouds in the zenith. After 
5 P.M. cumulo-nimbus clouds came up from north-west and north- 
east. The bank of clouds to the north-east looked most threatening 
with a dull red glow beneath. It came up rapidly and caused a moder- 
ately severe dust-storm with change of wind to north-west, north and 
north-east. When these clouds had passed over another bank of 
cloud came up from the north-east accompanied by distant thunder and 
lightning. There was a light drizzle for a few minutes. A hot dry 
laud breeze then blew fOr some hours from west, shifting to south-west 
by early morning. At 5-55 P.M. when the dust-storm commenced tem- 
perature fell from 90° to 85*7° and rose again when the hot wind com- 
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menced to (at 7-30 p.m.). The therm ogrnph trace was very jerky 
up to about 9-30 p.m. when temperature began again to fall and fell as 
low as 85® by midnight. It then again began to be unsteady and con- 
tinued rising and falling up to 5-30 A.M. From 5 p.m. to 6 p.m. pressure 
rose a tenth of an inch. At 7-15 p.m. the air was very dry, the humidity 
percentage being only 26. 

\Qth May : — After 6-30 p.m. cumulo-nimbus clouds were seen in the 
north-west horizon, and cumulus in all parts of the sky. A bank of 
nimbus rose suddenly from the north-west horizon and extended to 
the zenith, accompanied by a few drops of rain. At about 6-30 p.m. there 
was a gust of strong wind from the north-west. The cumulo-nimbus 
clouds to the north-west gradually changed to nimbus passing to the 
south-east which had up to that time been clear. Rain commenced fall- 
ing at 7-40 P.M., with distant thunder and lightning, but only 0*26 inch 
of rain was registered. The barograph trace was as usual unsteady 
during the storm. Pressure commenced lusing at 5 p.m. and by 8-45 p.m. 
had risen as much as two-tenths of an inch. This large rise was pro- 
bably due to the fact that the storm occurred later than usual, about 
the time of the night maximum, and the rise was hence due to two 
causes. Temperature commenced falling Rt about 6-35 p.m. and fell 
9® in two hours, the fall thus being very gradual on this occasion. At 
11 P.M. a hot dry wind caused a rise in temperature of 6|-® in less than 
an hour, but temperature then fell suddenly by 4° in about ten minutes 
and continued to rise and fall by small amounts all night. 

\Qth May : — An unusually strong wind had been blowing all day 
the average velocity from 6 A.M. to 5 P.M. being 32 miles per hour. At 
4 P.M. the sky was covered with a thin veil of cirro-stratus with cumulo- 
nimbus on the western part of the horizon and also to a small extent ou 
the northern and southern. The east was comparatively clear. Clouds 
gradually grew thicker till, at about 6 p.m., the sky was overcast with 
dense masses of Cumulo-nimbus, dying across from the south-west. At 
7 P.M. thunder and lightning commenced and at 7-30 p.m. rain began 
falling, the wind being in the south-east but rapidly changing to east, 
then to north-east, and then to north after which it shifted to nortt- 
west and blew for the rest of the night from directions between west 
arxd south-west. The rainfall was heavy hut not continuous, on thi*ee 
occasions thei'e being an almost complete cessation. Prom 7-30 p.m. to 
10-10 P.M., 2*16 inches of rain fell. Lightning was incessant during the 
whole time the storm lasted, chiefly sheet, though there were occasional 
flashes of forked lightning which were followed by moderately loud peals 
of thunder ; but judging from the intervals between them the thunder 
clouds could not have been vei-y near. Pressure oominencod rising at 
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6 p.M. and readied its maximum at 10-10 p.m., the rise during these four 
hours amounting to 0'170 indi. Pressure was most unsteady between 
9-15 p.M. and 10-30 p m. when the wind was blowing from the north-east, 
north, and north-west. In the early morning between 5 a.m. and 6 a.m, 
tbe wind again shifted to a northerly direction and pressure again show- 
ed symptoms of unsteadiness. Temperature fell only about 2® a few 
minutes after the rain commenced and the wet bulb remained unchang- 
ed until 8-15 P.M., when both wet and dry fell rapidly, the fall of the 
former in half an hour being li®‘ This coincided with the time when the 
wind commenced to change from south-east to east and then to north. 
Wind was strongest from 8 P.M, to 9 P.M. during which time the air 
movement amounted to 34 miles. Wind was moderately strong during 
the whole of the storm, blowing in hard gusts, but its average velocity 
was not so great as it had been during tbe day. 

27th May : — At 4 P.M. a bank of clouds was lying over the 
horizon to the west and north-west which gradually increased in extent 
and thickness. By 7 p.M. it commenced moving up in a south-easterly 
direction and gave light rain for a few minutes. The rain then stopped 
and after a few minutes interval another cloud came up and gave a 
little heavier shower. Total rain registered was 0*14 inch. Tempera- 
ture commenced falling at 7-10 p.m. and fell 7^® in twenty minutes. 
Pressure reached its nocturnal maximum at 7-30 P.M. and was 0 050 
inch lower at 10 p.m. 

2nd June At 4 P.M. Qhmulo-nimbus clouds with cirrus looking 
edges covered the north-west part of the sky and gradually increased; 
covering the whole sky by 5-30 p.m. At 6 p.m. a heavy bank of cloud 
(nimbus oumuli-formis ) appeared in the northern sky clearly defined 
against the back ground of cumulo-nimbus, and gradually moved 
upwards towards the zenith, a reddish glow appearing beneath caused 
by advancing clouds of dust. A light shower fell with a gust of wind 
from the north, and lasted for an hour. The peals of thunder were 
not very loud nor frequent. The flashes of sheet lightning were very 
frequent, but there were only a few flashes of forked lightning. One 
flash of forked lightning which appeared to the south was particularly 
vivid, having the appearance of a broad ribbon perpendicular to and 
extending below the horizon. The colour of some flashes approached 
a light mauve, possibly due to the amount of dust in suspension in the 
atmosphere. Barograph trace was jerky from 3 p.m. to 8 p.m. Pressure 
commenced rising from about 5 p.m. I’eaclung its maximum at 7-30 p.m. 
The diflerence between the two readings amounted to OTIO'^. 
Temperature fell at 6 p.m. and in the course of half an hour had 
fallen 7|^®. Bainfall amounted to 013 inch. 



SUMMAEY OP ABNORMAL FEATURES IN THE METEOROLOGY OF 1897 
Comparison of monthly means of 1897 with the normals. 
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PRESSURE (rediiced for 32°). 


1897. 

Mid 

Night. 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 






29 + 

•+ 

29 

29 + 

29 + 

29 + 

29 *4" 

29 -f* 

29 + 

January 

* * • 

P 

P 

? 

? 

•953 

p 

? 

P 

1-033 

p 

1-046 

P 

February 

... 


•890 

•870 

•860 

•860 

•860 

•886 

•910 

-940 

•960 

•963 

•960 

March 

*• » 

•870 

•850 

•830 

•820 

•817 

•830 

•850 

•840 

•902 

•920 

'921 

•874 

April 

m 0 • 

•840 

•823 

•786 

•795 

•797 

•805 

•826 

•846 

•875 

•886. 

•884 

•874 

May 

0 V • 

•708 

•603 

•670 

■656 

■659 

•668 

•692 

•710 

*729 

•743 

•741 

•732 

June 


•689 

•676 

•668 

•661 

•659 

•563 

•577 

*688 

•609 

•609 

•608 

•693 

July 


•607 

•695 

•685 

•683 

•597 

•686 

•693 

•697 

•641 

•640. 

•639 

•631 

August 

• * * 

•636 

•626 

•613 

•607 

•608 

•611 

•629 

•660 

•664 

•670 

•668 

•671 

September 


•743 

•728 

•714 

•707 

•704 

•712 

•725 

•744 

•772 

•781. 

•784 

•777 

October 


•804 

•786 

•771 

•759 

•758 

•766 

•784 

•804 

•833 

•843 

•842 

•832- 

November 


•925 

•913 

•896 

•886 

■854 

•889 

•905 

•929 

•921 

•962 

•930 

1 

•949 

December 



•996 

•984 

•961 

•931 

•965 

•981 

1012 

1*011 

1-052 

i 

• 

o 

o 

1038 


1897. 

Noon 

13 

14 




18 

19 

20 

21 

22 

23 

Mean 


29 + 

29 + 

29 + 

29 + 

29 + 

29 + 

29 + 

29 + 


29 + 

29 + 

29 + 


January*.. 

? 

? 

? 

P 

■927 

P 

? 



? 


P 

982# 

February . 

•920 

•895 

•865 

■840 

•835 

•840 

•860 



■910 

•917 

•910 

•891 

March ... 

•880 

•835 

*824 

•800 

•796 

•800 

•810 

•836 

•855 

•880 

*880 

•880 

•850 

April 

•859 

•826 

•800 

•775 

■766 

•767 

•781 

•806 

*S2o 

•845 

•848 

•852 

•824 

May 

■716 

•687 

•662 

•640 

•623 

•626 

•640 

•668 

•688 

•710 

•717 

•715 

•683 

June 

•678 

•569 

•543 

•628 

•610 

•517 

•533 

•531 

•671 

•686 

•600 

•594 

•669 

J nly 

•598 

•578 

•661 

•542 

•561 

•533 

•645 

•569 

*687 

•607 

•640 

•618 

•693 

August ... 

•638 

•614 

•690 

•571 

■568 

■568 

•582 

•602 

•621 

•642 

•660 

•652 

•623 

September 

•767 

•729 

•704 

•681 

•667 

•682 

•694 

•717 

•737 

•766 

•758 

•757 

■720 

October ... 

•805 

•778 

•752 

•736 

■733 

-744 

•757 

•786 

■806 

•824 

■821 

■820 

■789 

November 

•923 

•896 

•865 

•857 


•866 

•882 

•903 

•928 

1 

•936 

•910 

•936 

•904 

December 

1013 

•985 

•953 

•941 


■949 

•963 

^ -982 


L-021 

•991 

1-020 

•987 


6 


Mean o£ 4, 10, 16 and 22 Houra. 
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TEMPERATURE— DRY BULB. 


1897. 

Mid 

Night. 

H 


3 

4 

6, 

6 

B 

8 

9 

10 

11 

January , 

1 

? 

? 


? 



B 


73*3 



P 

ITebrnary 

4 W U 

78-3 

77-8 


76'6 

76-8 



74*8 

79*1 

82*9 

^nlSJLSfl 

86*9 

Marcb 

« » « 

79-8 

79*1 

78*6 

78-1 

77-5 

76*9 

76-5 

78*1 

81*6 

84-4 

86*8 

880 

April 

• « « ' 

82-4 

821 

81-6 

81*1 

80-6 

80*3 

80*0 

82*6 

86*9 

88*9 

91*1 

91*3 

May 

« 

84-6 

84-4 

84-2 

840 

83*8 

83*8 

84*1 

86*2 

88*6 

90*8 

92*0 

93*1 

June 

■* 0 m 

85-7 

85-5 

85’2 

84*8 

84*7 

84*5 

84*6 

86*1 

88*5 

91*0 

92*6 

94*1 

July 

1 

«rf« 1 

82-7 

82-3 

82-0 

81-8 

81*5 

81*3 

81*3 

82*1 

84*1 

86*2 

87*7 

88*5 

August 

mw$ 

82-6 ^ 

82-2 

81-6 

81*1 

80-6 

80*5 

80-4 

81*6 

83*4 

86*1 

86*9 

85*1 

September 

... 

80-4 

80‘2 

79*8 

79*6 

79'4 

79*1 

79*0 

79-9 

81*9 

830 

84'6 

85*7 

October 

mm. 

79-4 

78-7 

78‘2 

77'9 

77-4 

76-8 

76*9 

78*8 

81*6 

84*1 

86*7 

86-7 

November 

• • • 

, 73*9 

72-7 

72-7 

72-4 

72- 1 

71*7 

71*4 

72*8 

76*7 

79*7 

81*8 

82*8 

December 

• • • 

67-9 

67*3 

66-8 

66-2 

65*8 

65*3 

64*7 

65*6 

70*6 

76*2 

78-0 

800 


1897. 

Noon 

13 

14 

15 

16 

17 

IS 

19 

20 

21 

22 

23 

Mean 

January... 

? 

? 

? 

? 

81*6 

? 

? 

? 

? - 

? 

74*4 

P 

76*7* 

February . 

87*5 

87*3 

87*2 

$6-6 

85*7 

83*5 

81*8 

81*0 

80*4 


79*5 

78*9 

81*0 

March ... 

88*4 

88*3 

881 

87*2 

86*1 

84*4 

82*8 

8*2*1 

81*7 


80*9 

80-4 

82*4 

April 

91*2 

91*4 

91*2 

87-4 

89*5 

87*6 

85*9 

85*0 

84*4 

83*8 

83*0 

82-8 

85'5 

May 

93*0 

92*9 

92*4 

91*6 

90*6 

89*2 

87*8 

87*1 

85*9 

85*2 

85*1 

84*9 

87*7 

J une 

94-6 

93*9 

93-7 

92-3 

91*6 I 

'Bg-s 

88*3 

87*3 

86*9 

86*4 

86*1 

85*9 

88*5 

July 

89*2 

89*2 

89*8 

89*7 

88*9 

87*2 

85*7 

84*9 

84*4 

83*9 

83*5 

83'0 

850 

August ... 

88*8 

89*6 

89*9 

89*6 

88*7 

87*1 

85*5 

84*4 

84*0 

83*7 

83*4 

82*8 j 

84*6 

September 

86*3 

86*2 

86*5 

86-2 

85*8 

85*2 

83-4 

82*6 

82*2 

81*7 

81*0 

80-8 

82*5 

October ... 

87*2 

87*3 

87-6 

86*8 

85*9 

84*3 

82*6 

81*6 

81*0 

80-4 

79*8 

i 

79*3 

81*9 

November 

83*7 

84-0 

83*7 

83*2 

81*8 

80*0 

78*7 

77*5 

78*3 

75-8 

75*2 

74*8 

77*4 

December 

81*1 

82*2 

80*6 

80*0 

78*5 

76*4 

74*8 

73-8 

72*9 

71*5 

1 

70*3 

69*2 

72*7 


* Mean of 4, 10, 16 and 22 Hours. 
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TEMPERATURE OE 


Months. 

Mid 

Night 

H 

2 

3 

4 

6 

6 

B 

8 

9 

10 

11 

January 

? 

? 

P 

? 

67-6 

P 


? 

69-2 

P 

71*2 

1 ? 

February... 

73-9 

73-8 

73’4 

73 1 

72-8 

72-1 


71-8 

74*3 

76*1 

76*6 

76*0 

Maroh 

76-6 

76*1 

74-8 

74-6 

74-2 

73-7 

73 2 

73-9 

76*7 

76-0 

76*3 

77*1 

April 

77-6 

77;4 

77-3 

76-9 

76-6 

76-1 

75-7 

76-7 

77*8 

78*1 

78-6 

78*9 

May 

79-7 

79-7 

79-8 

79-6 

79-6 

79-5 

79-4 

80-2 

80*9 

81*3 

81-6 

81-8 

June 

79-9 

80-1 

79*9 

79-8 

79-4 

79-4 

79-3 

79-8 

80*3 

6 

00 

81*2 

81*6 

July w. 

77-8 

77-4 

77-2 

770 

77-2 

76-8 

76-8 

77-4 

78*3 

79*1 

i 

79*8 

80*1 

August 

78-0 

77-9 

77-7 

77-5 ; 

77-4 

77-1 

77-1 

79*8 

78*1 

78'7 

79 0 

79*7 

September- 

78-1 

78-0 

77-8 

77-7 

77*7 

77-5 

77-4 

77-6 

78*2 

78*6 

79*2 

79-6 

October ... 

75-7 

76-5 

75-1 

75-2 

75-1 

75-0 

74-9 

75*7 

76*4 

76-9 

77*0 

77*0 

IbTovember. . 

69-9 

69-5 

69- 1 

68-7 

68-3 

68-1 

67-9 

68*6 

70*0 

70*6 

70*9 

71-2 

iDecomber... 

62 9 . 

62-5 j 

1 

62-0 

61-6 

610 

60-6 

60-6 

61*0 

63*1 

640 

64-6 

65*6 
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EVAPORATION^— WET BULB. 


Noon 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

Mean 

Wet 

Min. 

? 

? 

? 

? 

72*0 

? ; 

? 

P 

? 

? 

701 

? 

*70*2 

66*3 

76*6 

76-8 

76*8 

76-7 

76*1 

76*4 

74*7 

74*7 

74*5 

74*4 

74*7 

74*4 

74*6, 

71*6 

77-4 

77*4 

77-6 

77*1 

76*8 

76*4 

76-9 

76*8 

75*8 

76*0 

76*0 

75*8 

75*8 

73 3 

790 

79-1 

79*1 

78*8 

78*4 

78*1 

77*6 

77*6 

77*7 

77*6 

77*7 

77-6 

77*7 

76-5 

81-9 

823 

82- 3 

82*3 

82-0 

81*6 

81*0 

80*9 

80*1 

80*1 

79*8 

79*9 

80*7 

77*4 

81-8 

81-7 

81*7 

81*4 

81*1 

80-7 

80*2 

80*1 

' 80*1 

80*0 

80*2 

80*0 

80*4 

78*3 

80-3 

80-4 

80*3 

80*2 

79*9 

79-3 

790 

78*7 

78*6 

78*6 

78*4 

78*1 

78*6 

76*1 

800 

CD 

79*9 

77-2 

79*3 

78-8 

78*4 

78*2 

1 

78*2 

78*2 

78*2 

78*1 

1 

78*4 

76*6 

79-8 

79-7 

79*8 

799 

79-6 

79*2 

78-8 

78-6 

1 

78*5 

78*4 

78*4 

78*2 

78*6 

76*6 

77-2 

77-3 

77*4 

77*2 

77*1 

76*6 

761 

75*8 

75*8 

76*7 

76*6 

75*4 

76*1 

74*1 

71-6 

72*1 

72*1 

72*1 

71*7 

71*3 

71*0 

70*8 

70-7 

70*5 

70*5 

70*2 

70*3 

67*4 

66*8 

66*3 

66*5 

66*6 

66-4 

66-8 

65*5 

66*0 

65*4 

64*6 

64*3 

63*8 

640 

69*8 


{Saturation = 100). 


? 

? 

? 

? 

61 

? 

? 

? 

? 

P 

79 

P 

*72 

t 94 

59 

60 

61 

61 

63 

67 

71 

73 

74 

76 

79 

80 

74 

91 

59 

60 

60 

6*2 

64 

68 

71 

74 

75 

78 

79 

80 

73 

89 

67 

66 

57 

67 

59 

64 

67 

70 

73 

74 

78 

78 

70 

84 

61 

62 

64 

66 

68 

7L 

73 

‘ 75 

77 

79 

79 

79 

73 

80 

56 

58 

58 

61 

63 

67 

69 

72 

73 

74 

77 

76 

70 

78 

66 

67 

65 

66 

67 

69 

73 

75 

75 

78 

79 

79 

74 

83 

67 

65 

63 

56 

65 

68 

72 

75 

76 

77 

78 

83 

76 

88 

74 

74 

73 

76 

75 

76 

81 

83 

84 

86 

89 

89 

84 

94 

62 

62 

61 

63 

66 

69 

73 

76 

77 

79 

81 

83 

76 

93 

63 

54 : 

65 

57 

60 

63 

67 

70 

67 

76 

79 

79 

70 

88 

41 

39 

44 

47 

60 

65 

68 

64 

66 

67 

71 

73 

62 

85 


* Mean of 4, 10, 16 and 22 Hours. 


f From wet minimum 
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VAPOUR 


Months. 

Mid 

night 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

January ... 

? 

? 

? 

? 

•648 

? 

? 

? 

•661 

? 

•635 


February... 

•779 

•781 

•774 

•770 

•769 

•749 

•737 

•741 

•789 

•767 

•749 


March ... 

•826 

•819 

•812 

•811 

•801 

•790 

•774 

•782 

•821 

•785 

■766 

•784 

April 

•883 

•878 

•880 

•869 

•860 

•845 

•832 

•842 

•845 

•817 

•811 

•821 

May 


•952 

•960 

•963 

•958 

•951 

•942 

•951 

•967 

•941 

•944 

•934 

June 

•944 

•966 

•951 

•951 

•938 

•937 

•931 

•933 

•926 

•910 

•910 

•906 

July 

•888 

•876 

•871 

•864 

•876 

•862 

•862 

•878 

•886 

•900 

•908 

*915 

August ... 

•899 

•899 

•898 

•896 

•900 

•886 

•888 

•995 

•894 

•896 

•891 

•943 

September . 

•933 

•931 

•927 


•928 

•923 

•920 

•916 

•919 

•920 

•926' 

•925 

October ... 

•841 

•841 

•831 

•839 

•849 

•845 

•840 

'848 

•849 

•829 

•818 

•798 

November.. 

•679 

•680 

•664 

•653 

•647 

•640 

•637 

•640 

•647 

•628 

•613 

•609 

December. . 

•508 

•603 

•493 

*485 

•477 

•468 

•476 

•477 

•482 

^ -448 

•432 

•436 


CLOUD PROPORTION (0-10.) 


Mouths. 

4 

8 

10 

16 

22 

Mean. 

January 

• • ■ 

■ « « 

1-2 

2*1 

30 

2-1 

2-4 

2-2 

February 

« ■ • 

f t 

2-6 

30 

3-1 

2-5 

30 

2*8 

Mai*ch 


• a » 

2-6 

3-8 

3-8 

3-2 

3-6 

33 

April 

• * • 

f • • 

2-2 

3-7 

3-2 

3-5 

3-2 

3-0 

May 


» « * 

4-3 

6-6 

4-8 

4-2 

5-2 

4-6 

June 

• ■ • 

« • a 

6-5 

6-5 

5-5 

6-7 

6-8 

5-9 

July 

* • t 

■ ^ a 

7-6 

8-2 

7-6 

8-7 

7-4 

7-8 

August 


* tt « 

7-0 

8-4 

8-5 

8*1 

6-8 

7-6 

September 

* * « 

* 

6-8 

80 

8-2 

7-3 

61 

71 

October 

• * • 


4-5 

5*1 

5-9 

6-9 

6*3 

6-4 

November 

fr • « 

* ¥ « 


3*3 

4*1 

3-9 

3-7 

3-8 

December 

• ■ • 

• t * 

2-3 

3-5 

3*4 

3-5 

29 

30 
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3?E,BSSURE. 


Noon 

13 

14 

16 

16 

17 

18 

19 

20 

21 



22 

23 

Mean. 

From 

Wet 

Min. 

? 

? 


P 

•659 

? 

? 

? 

p 

? 


? 

#•656 

•633 

•'765 

•781 

•782 

•786 

•773 

•772 

•765 

•776 

•775 

•780 

•799 

-792 

•771 

•755 

•792 

•794 

•801 

•796 

•799 

•803 

•803 

•808 

•814 

■829 

•832 

•831 

•803 

•791 

•827 

•829 

•832 

•869 

•822 

•836 

•835 

•844 

•860 

•864 

•882 

•878 

•848 

•839 

•940 

•961 

•968 

•979 

•981 

•978 

•967 

•972 

•960 

•960 

•954 

•955 

•957 

•884 

•914 

•918 

•921 

•925 

•922 

•930 

•922 

•932 

•937 

•938 

•952 

•945 

•931 

j 

•897 

■915 

•919 

•907 

•904 

•901 

•895 

•902 

•899 

•896 

•908 

•906 

•897 

•893 

•846 

•906 

•892 

00 

00 

•768 

•876 

i 

•873 

•877 

•883 

•888 

•892 

■895 

•927 

•894 

■879 

•930 

■927 

•928 

•937 

•926 

•918 

•924 

925 

•926 

•929 

•938 

•932 

•926 

•904 

B 

•803 


•806 

•821 

•813 

•814 

•815 

•822 

•827 

•833 

•829 

•826 

•828 

•613 

•629 

•633 

•639 

•644 

•651 

•657 

■665 

•650 

•676 

•681 

1 

*678 

•648 

•643 

•431 

•431 

•463 

•475 

•493 

•494 

•606 

•636 

•627 

•618 

•522 

•622 

•483 

•482 


HOURS OF SUNSHINE. 

AMOUNT OP 

BTAPOEATION. 

Month. 

Average per 
day. 

Greatest 
number of 
hours in 
one day. 

Month. 

Average 
per day. 



H. M. 

H. M. 




January 


9-01 

10-15 

January 

■ « i 

•226 

February 

• • • 

8-49 

10-30 

February 

p • t 

•265 

March 

« « « 

8-28 

10-40 

March 

• • • 

*277 

April 

i • • 

8-37 

11-5 

April 


•308 

May 

• « « 

8-3 

10-10 

May 


•313 

Jane 

• « « 

6-47 

9-50 

June 


•303 

July 

« • # 

3-3 

11-20 

July 

« # ft 

•246 

August 

# • * 

3-39 

9-30 

August 


•234 

September 

• * « 

4-30 

10-30 

September 

» * i 

•181 

October 

• f • 

6-2 

11-15 

October 

» * • 

•214 

November 

* • ■ 

7-32 

10-45 

November 

m m m 

•268 

December 


8-18 

10-25 

December 

« p » 

•273 


* Mean of 4, 10, 16 and 22 Hours. 
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WALTAIIi, WIND OBSIEVATIONS. 

Direction. 
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APPENDIX III. 

Additions to the Ijibrary. 
Presentations. 


Asiatic Society of Bengal. 

(1) Proceedings, January to July, 1897. 

(2) Journal, Vols. LXYI, Part II, Nos. 1 aud 2. 

Author. 

Martli. A. — Bpbemeria for physical observations of the moon 
for September 1897 to April 1898. 8vo. London, 1897. 

Government Astronomer, Victoria. 

ilecord of results of observations in meteorology and terres- 
trial magnetism made in the Melbouime Obsei'vatory, 1st 
January to 31st December, 1896. 8vo. Melbourne, 1897. 

Kow Observatory. 

Report for the year ending 31st December, ^896. 8vo. 
London, 1897. ^ 

Meteorological and Magnetical Observatory, Batavia, 

(1) Rainfall in the East India Archipelago for 1896. 8vo. 

Batavia, 1897. 

(2) Observations made at the Magnetical and Meteorological 

Observatory, Vols. XVIH and XIX, 1895 and 1896. 4to. 
Batavia. 

Meteorological Reporter to the Government of India. 

(1) Indian Meteorological Memoirs, Vols. IV, Parts 8 ; V, 1--3 ; 
VII, 6-7 ; VIII, 2 ; IX, 8-9. 4to. Calcutta, 1892-97. 

(2) Monthly Weather Review, February to December, 1892 ; 

January aud March to June, 1893 ; Februaiy and March, 
1894 ; April, 1895 ; June to December, 1896 ; January to 
July, 1897. 4to. Calcutta, 1892-97. 

(3) India Weather Review, Annual Summai’y, 1892, 1895 and 

1896. 4to. Calcutta, 1893-97. 

* (4) Report on the Meteorology of India in 1882 and 1890. 
4to. Calcutta, 1884 and 1892. 

(5) Forecast of the probable character of the south west 

monsoon rains of 1897. Fcp. Simla, 1897. 

(6) Forecast of rainfall in August and September, 1897. Fcp. 

Simla, 1897. 

(7) Report on the administration of the Meteorological De- 

partment, Government of India, 1896—97. 8vo. Calcutta, 

1897. 

S 



(8) India Huily Wi'nilHU* Hfpnrt* DtHriatiln'r, t»» 2hij 

Decoinbor, lH‘d7. ‘Itt). 

(9) International Clmul A Hub. ‘it«a l I8‘.w.>, 

(10) Summany and rtn'iew of iiiti-rnat ioomI j3iot«HH'i'»Ir»gjrai 

obeonvaiionH for July to Dota'inhor, ilstnuary to 

Marcli and June, IHSb ; and «l3invi?ii’.v to A|.»ri}, ,iunr anil 
Augnat, I88i>. 4t«. WaHUingtoi^ HT* 

(1,1) Heport of ilio oluof »d’ fho Wonthta* Bnrt.oin, iJ. S, A,, 

1891- 94. 8vo. Wnshin^^ton, 189:1. 9I.»„ 

Meteorological Boportor to the Qovcriittioiit of IJoiigaL 

(1) AdminiHimtion liopori f»>r i!i« your i89Jl'.97. Frp. 

Oaloixiia, 1897. 

(2) Hay of Bengal Woatiun* lleporlM. 27th IhH'oisihor, IHIH* to 

2Gth Dceoinber, 1H97, t'alsaxlfa,. 

Meteorological Boportor to the 'Glovorntaont of Maclra*. 

Madraa Daily ■WealdiiM- litxport.H, 29tii Drin'iiiber, 1899 t-i.! 28tli 
December, 1897. 4io. MmiraH, 

Meteorological Boportor for Wostorii India. 

Brief Hkoich of the meteertdogy td’ the Brnnlaiy .Bri*.Nid.e.m*y 
fur l89tJ”-97. .Fe|.>. Btmibuy, 1,897. 

Meteorological Sorvico, Dominioxt of Cattada* 

M'a,nthly Weather Iteview foi* Deltiber to I teet.*iidic’i\ I8thh axel 
Febi’iiary to Si*ptexnher, 1897, 'fi^rerd-tt. 

Bani Ankitham Atohayyama Garw. 

The ObBOi.’vatoiy, for *lu.utniry and .JMareh t-w C.lcli>lasi% 1897. 
8 VO. liaadoii, 1897, 

Boyal Astronomical Society. 

( 1 ) MeinxnrH, Vol. X,DlKVlho.d^ I and 2 Ci‘'^87»89) ; Vtih D, 

(IBSCMH; Vol. Bl, (1H92-.415), 4tr,a Lunden." ' 

(2) M,Dnih,ly NoticeH, VoIh. I, ill. to BV.1L 8vo. .Liintlon, 

1892- 97, 

(3) ^ Generallndex, to VoIh. K.KX> to 'LIJ, c l8{>9 92|, 
8 VO. Loinlon, 1B97. 

Boyal Q-eographioal Society. 

Geogra.phieal Journal, January to Deeetwber. 181t7. 8vra 
Ijondon, 1897. 

Boyal Society, Victoria. 

(1) Transactions, Vol. I, Parts 1 and 2 ; 'VoL II, P,arD 1 and 

iAirtK I and 2. 4to. Welbnurmn 

X8oo“^l&IS, 

(2) Proceedings, VoLs. 1~1X ; X, ,No. I, 8vo. Melbmirne, 

1889-97. 



St. Xavier’s College Observatory, Calcutta. 

Meteorological observations fox* 1896 and Januai'y to June. 
1897. 

Stonyliurst College Observatory. 

Results of meteorological, magnetical and solar observations 
for 1896. 8vo. Olitliei'oe, 1897. 

United States Naval Observatory. 

(1) A Catalogue of 16,748 southex'n stars. 4to. Wasbiugton, 

1895. 

(2) Meteoi'ological ob.servations and results fox' tbc year, 

1890. 4to. Washington, 1894. 

(3) Magnetical observations at the United States Naval 
Obsei’vatoi’y for 1894. 4to. Washington, 1895. 

Weather Bureau, United States America. 

Monthly Weather Review for Mai’ch aixd August, 1897. 4to. 
Washington, 1897. 


Purchases. 

Abkhchomby, Ralph.— Weather. A popular exposition of tho natux'o of 
weather changes fx'oni day to day. 8vo. Ijondon, 1892. 

Archibald, I). — The stoiy of the earth’s atniosphei-e. 8vo. Ijoiidon, 
1897. 

Astronoinische Nach rich ton. —Vol. CXLIT, Nos. 3385-3408 ; and Vol. 
CXLXII, Nos. 3409-3455. 

AstropbysicalJournal.— Vol. IV, No. 5; Vol. V, Nos. 1-5; Vol, VI, 
Nos. i~4. 8 VO, Chicago, 1896-97, 

Bartholomew’s Handy Reference Atlas of tho World. 8vo. London, 
1896. 

Berliner Asti’ononxischos Jahrbuch fur 1899. 8vo. Berlin, 1897, 

Britisli Journal of Plmtogx’aphy Alrnaiiac for 1897, 8vo. Jjondon, 1897. 
British Journal of Photography,— Vol. XLIV, Nos. 1913-1962. 4to. 
London, 1897. 

Ewing, Gioo. — A Hand-book of photography for amatoni's in India, 
8 VO. Calcutta, 1895. 

Kennedy, Cl. — A few chapters in astronomy, 8vo. London, 1894. 
Knowledge. — Jaimary to Decenibor, 1897. 4io, London, 1897. 

Loomis, Elias. — An intx'oduction to practical astronomy. 8vo. London, 
1894. 

Lowell, Percival.— Mars. 8vo. London, 1894. 

Nature.— Vol. LIII, Nos. 1358-1365 ; Vol. LV, Nos. 1430-1435; Vol. 
LVI, Nos. 1436-1461 ; Vol. LVIl, Nos. 1462-1467. 4to. London, 
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Kautical Almanac for 1899. 8yo. London, 1895. 

Observatory (The). — January to December, 1897. 8vo. London, 1897. 
Photograms of 1896. bvo. London, 1897. 

Kobe RTS, Isaac. — Selections of photographs of stars, star clusters and 
nebulae. 4to. London, 1893. 

Scott, Robert H. — Elementary Meteorology. 8vo. London, 1893. 

Spiers, A. — School dictionary of the French and English languages, 
8vo. London, 1874. 

Technological Dictionary (The). — Vol. I, French, German, English; 
Vol. II, English, German, French ; Yol. Ill, German, English, 
French. 8vo. London, 1883-96. 

Wbssblt, J. E. — A new pocket dictionary of the English and German 
languages. 8vo. London, 1895. 

Wheeler, Geo. — Photographic enlargements, and how to make them. 
8vo. Manchester, 1897. 

Year Book of Photography for 1897. 8vo. London, 1897. 
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DIURNAL VARIATION OF WIND DIRECTION AT VIZAGAPATAM 
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